This work probes quasi-1D electronic transport in nanowires and nanowire arrays by combining epitaxial synthesis, 4-probe STM measurements, phenomelogical modeling and first-principles electronic structure calculations. It establishes a semiquantitative correlation between the density and distributions of atomic-scale defects and the I-V curves of nanoscale network devices. Establishing such semi-quantitative correlations between the density and distribution of atomic-scale defects and resulting current-voltage behavior is a critical first step towards designing novel nano architectures with desirable electrical properties.
